Kinetic effects of kinesin switch I and switch II mutations.
We have examined several mutants in the switch I, switch II region of rat kinesin. Pre-steady-state kinetic analysis of association and dissociation of an N256K mutant with nucleotides and microtubules demonstrates that the mutation blocks microtubule stimulation of nucleotide release and ATP hydrolysis without affecting other kinetic parameters. The results suggest that ADP release on one head may be coupled to structural changes on the other head to stimulate ATP hydrolysis. Mutations at Glu(237), a residue predicted to participate in a hydrogen-bond interaction critical for nucleotide processing, reduced or abolished microtubule-dependent ATPase activity with only minor effects on pre-steady-state rates of nucleotide release or binding. Mutations at Glu(200), a residue that could serve as an alternate electron acceptor in the above-mentioned hydrogen-bond interaction, had small effects on microtubule-dependent ATPase activity despite modestly reducing the rate at which microtubule-stimulated nucleotide release occurs. These results further clarify the pathway of coupling of ATP hydrolysis to force production.